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Summary 


ZEIDIER, W. (1991) A new genus and species of phreatie amphipod (Crustacea: Amphipoda) belonging 
in the “chiltonia" generic group, from Dalhousie Springs, Sourh Australia, Trans. R. Soc. S. Aust 115(4), 
177-187, 29 November, 1991. 

A freshwater amphipod Phreatochiltonia anophrhalnta gen. et sp. nov, is described and illustrated. lt 
is endemic to a few small, cold, artesian springs amongst the Dalhousie Springs complex in the north of 
South Australia. Unlike species of the closely related genus Austrochilionia the new species seems to be 
subterranean in habit, is completely white, Jacks eyes, and coxa 4 is without a clearly defined posterior 
excavation. 

“Chiltonias” generally are considered to be more closely allied to the Hyalellidae than the Ceinidae, and 
thus transference of chiltonid genera (subfamily Chiltonjinae) to Hyalellidae is recommended. 


Kry Worns: Pkreatachilionia enopkthalma gen. el sp. nov., new species, amphipod, artesian springs, 
Australia, taxonomy, 


Introduction 


non faring 

Recent studies of the mound spring fauna of the 

Great Artesian Basin in South Australia have nM 
revealed a diverse endemic fauna (Ponder 1985, 
1986; Ponder et al, 1989; Zeidler & Ponder 1989). P 
This fauna, components of which are endémic to Dalhousle Springs» \ 
certain springs or spring groups, is dominated by 
hydrobiid molluscs (Ponder ef al. 1989) and 
crustuccans including amphipods of the genus 
Austrachiltonia Hurley, 1959 (not Afrochiltonia 
K. H. Barnard, 1955 - see Zeidler 1988). 

During a recent survey of the fauna of Dalhousic 
Springs in the extreme north of South Australia 
(Zeidler & Ponder 1989), we discovered several 
populations of an undescribed amphipod similar 
to the Austrochiltonia species commonly found in 
other mound springs, but without eyes. A detailed 
examination of this species has revealed several 
characters which preclude it [rom Austrochiltonia 
or any other allied genus. [ therefore propose a new 
genus To accommodate this new species. 

Chiltonias (subfamily Chiltoniinae) also occur in 
New Zealand (Chiltonta Stebbing, 1899) and South 
Africa (4frochiltonia), but until now no phreatic 
species have been described, although Williams 
(1986) reports the probable occurrence of some in 
Western Australia, from springs and caves near 
Perih. 

The familial placement of chiltonias is briefly 
reassessed and they are considered to be more 
closely allied to the Hyalellidae than the Ceinidae, 
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Fig. 1. Location of Dalhousie Springs, South Austrália, 


and thus transference of chiltonid genera to 
Hyalellidae is recommended. 


* South Australian Museum, North Terrace, Adelaide, 
5. Aust. 5000 


Materials and Methods 


Specimens were collected from five rather small, 
relatively cool, seeps amongst the Dalhousie Springs 
complex (Fig, 1), The springs are coded following 
Zeidler e Ponder (1989) (see Fig. 2), Animals were 
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[ete I, Temperature measurements, al time of collection, for habitats of Phreatochiltoma anuúplithalma sp. not 
and physicochemical data (from Smith 1989) for nearby springs (meusured es close as possible to source). 


Temp. Temp. Neařest Ae Field Chemistry o _ tab: Chem, 
Habırat Mit Water Spring Temp. Cond. TDS PH DO, TDS PH 

č PO °C 251G mg/L ppm mg/l 

Siemens 
ch)! M 2 None - - - - - -= - 
Dba 225 12.5 Dh} 35 1500 830 TI 0.6 yl 7.6 
Nih of L? - - EZ 36 1800 390 73 1.9 - - 
ER 22 23 El 29 1480 820 EP 15 230 15 
(ind 22 17 Gal 32 2100 1180 11 10 1224 7D 
Qui 44 212 nan TI 21 1275 77 

collected with a small hand sieve or picked off plant Systematics 


debris with forceps, and once, when no surface 
water was present (at Chi). two specimens were 
collected using a houschald cotton mop placed in 
4 pil dug to water level (approx. Im). A total of 676 
specimens (3660 9, 2630, 47 juveniles) were 
collected and examined. 

Physicochemical data for the sites sampled are 
unavailable because too little surface water was 
present for meaningful analysis. However, air and 
water temperatures were measured at the time of 
collection, and these and physteochernical dáta for 
nearby springs are given in Table I. 

Marerial reported here is deposited in the South 
Australian Museum, Adelaide (SAM), and the 
Australian Museum, Sydney (AM), All specimens 
are preserved in 75% alcohol or 2% 
formaldehyde/propylene glycol solution. OF the 
types, only the holotype, allotype and one paratype 
+ have been dissected (partially), with appendages 
removed from the left hand side of the animal 
unless indicated otherwise. Dissected appendages 
are preserved with rhe carcass or, in the case of the 
holotype, the mouthparts, pleopods 1-3, and the 
uropods and telson are mounted in poly-vinyl 
lactophenol on a microscope slide, 

Specimen length is measured along a lateral 
parabolic line drawn from the anterior extremity of 
the head through the middle of the body to the 
posterior limit of the telson 

The (horacie limbs are relerred to as #nalhopod 
| and 2 followed by pereopods 3-7 to avoid 
confusion. Size comparisons of gnathopods exclude 
the coxa and ductyl, and of the pereopods, the caka, 
with articles being measured alona the middle. 

‘The following abbreviations are used in the (ext, 
AL = first antennz; Gi — gnathopod 1 (first 
pereopod); G2 = gnathopod 2 (second pereopod); 
P3-7 — pereopods 3-7, U1-3 = uropods 1-3. 


Phrestochifronia gen, et sp. not. 


Type species: Phreatochiltania anophtkalmea 
sp. nov. 


Diagnostic definition: Males about $4 size of 
females, Fyes absent, Antenna 1 longer than 
antenna 2, about + body length; ventral aesthetase 
al base ol distal three or four (rarely live) flagellar 
articles. Antenna 2, length almost 0.7% antenna |; 
gland cone pressed against head, not readily visible 
laterally, Maxilla 1 without palp, notched at palp’s 
normal position. Coxae 1-4 deep, Coxa 4 without 
well-defined posterior excavation; maximum width 
greater than length (up to 125% in female). 
Gnathopods 1 and 2 subchelate in both sexes; article 
6 of gnathopod 2 enlarged in male. Pereopods 
slender; pereopod 5 distinctly shorter than pereopud 
4; pereopod 6 distinctly shorter than perzopod 7. 
Pleopods unmodified in both sexes. Uroped 3 with 
single ramus or ramus absent. Telson entire, 
subrectangular with slightly concave distal margin. 
Coxal gills on gnathopod 2 to pereopod 6. 
Oostegiles on gnathopod 2 to. pereopod 5, 

Elymology: The generic name, Phreatochiltonta, 
refers to the phreatic habit of the type species, and 
acknowledges its similarity to Austrochiltonig, 


Systematic status of Phrestochiltonia gen. nov. 
and other chiltonid genera. 


The new genus clearly belongs to the “chiltonia” 
generic group (subfamily Chiltoniinae). Ic is must 
similar to Austrochiltonia, bul is readily 
distinguished from this and the other two chiltonid 
genera (Chiltonia and 4/rochiltonia) by the 
following characters; 1) the phreatic habit; 2) the 
complete lack of eyes; 3) coxa 4 is without well. 


Ti. 2. Dalhousie Springs complex showing sites (coded) from which HAreatochiltoma anophthalmo gen, er sp. now, 


has been collected and adjacent springs (referred ro in Table (1, Seale = 


springs and creek beds ave stippled.) 
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defined posterior excavation, and 4) perenped 5 is 
dishactly shorter than percopod 4, 

The current familial placement of the chiltonid 
genera is uncertaln. Barnard (1972a) originally 
placed the chiltonias in his new family, Cemidac 
(Barnard 1972b). Bousfield (1982) however, includes 
the chiltonias in the Hyalellidac, in a brief synopsis 
of the family, but gives no reasons for this 
rearrangement; al has thus been ignored or not been 
aveepted (eg, Zeidler 1988; Barnard & Barnard 
1990). 

The wclusion of chiltonias in the family Ceinidae 
by Barnard (19722) is not altogether satisfactory, 
They differ from Ceina Della Valle, 1893, the type 
genus, in scveral key characters; Coine has an 
aberrant mandibular molar consisting of a long, 
conical, non-triturative protuberance, and a flat, 
distinctly cleft telson, whereas chillonias have a 
relatively large, triturative mandibular molar, and 
the telson is curved over the anus and is not cleft 
except in Chilton rh waka (Chilton, 1898) (for 
distal 4), Chiltonias appear tu have more in 
common with Hyalella Smith, 1874 and 
Allorchestes Dana, 1849, particularly with respect 
10 the mandible, uropod 3 and the telson. 1 therefore 
recommend that the chiltonias, Afrochiltonia, 
Austrochiltonia, Chdtonia and Phrearachiltonia 
gen, nov, be placed in the family Hyalellidac 
together with Allorchestes, Hyalella and Partiyeletla 
Kunkel, 1910, subject (o a thorough revision of the 
bvalellids, 


Pheeatochiltonia anophthalma sp. nov. 
FIGS 3-35 


Auswochittonía sp. Zerdlef, 1989, pp. 83 84, fig. ILIA. 


Holetype: SAM ©4228, Adult male, South 
Australia, Dalhousie Springs, from small seep uf 
sprite Db4 (Db4a), 26°26'49"S 135° 29"15"E, W, 
Zeidler & K. L. Guwlett-Holmes, ví 1985. 
Allorgpe: SAM ©4229. Adult Female. Collected with 
holotype. 

Paratypes! All with same collection data as 
holotype, except AM specimens collected by W, F. 
Ponder & D. Winn. AM P40445, 109,30. 
SAM C4230, Lo 3.1 mm. SAM C4231, 1369 9 (19 
ovigerous), 1020 a, 39 juveniles. 


Other material examined: Alt from Dalhousie Springs arca 
(hig 2) AM P4446, 19, spring Cbl, 25525: 16"S 
13592952“, Prom shallow pool ar top of mound, W. F 
Ponder, 30.1983, SAM (4232, 27 €, spring bl, from 
mop trap in pit dug 10 water level Iapprox. lim), W, Zeidler, 
[4x1,19R5, SAM C4233, bor, from small seep of spring 
Dbá (Db4b), 26726 49"S 135720"15"F, W. Zeidler & K, E- 
GowleteLlolmes, 9441985. SAM C424, 294 (bor 
owigerous), hrom small seep amongst irees (Meluleuca 


glomerata) just north of spring 12, 26°28'30°S 
135929'DS"E, W, Zeidler & K. |. Geowlett-Holmes, 
8.01.1995. AM T40447, 239 © Lone ovigerous), Be cz, 
spring ER, Je 28'215 13528'52 "E, from small seep on 
north side of innund, W, E Ponder & O, Wink, 13x1 1985, 
SAM 04235, 069 2 411 ovigerous), Y2 (r, spring FA, 
from small seep on north side of mound, W. Zeidler & 
K. L. Gowlett-Holmes, 1Uvi 1985, AM P40448, 2774 
fone ovigerous), 62, spring Gu4, 26 29'21%S 
135-23" 10" F, from small seep, W. F. Ponder & 17. Winn, 
401.1985, SAM C4236, 759 (20 ovigerous), 200 0,4 
juveniles, spring Gad, from small seep. W. Zeidler de K. 
L. Gowlert-Halmes, Si 1985. 


Definition: As for genus with the following 
additions, Specimens entirely white, relatively small, 
body length of females up to 4.4 mm, males up to 
3.2 min, relatively robust. Coxal plates 1-3 slightly 
wider proximally than distally, Ooslegites relatively: 
large, that on coxal plate 2 almost as long as 
gnathopod 2. Urapod 3 a single article 

Description of holotype Male 2.9 mm (Fig, 3), 
Coxal gills sausage shaped, present from G2 to Pá. 

Head abuul as lung as deep, length eywivalent 
to first 1-5 pereonites, 

Antenna | (Fig. 41 about 3x head length; article 
Lof peduncle width 0.6 length and slightly more 
than 1,5 « length article 2, article 3 slightly shorter 
than article 2; flagellum length almost 1.5% 
peduncle, of nine articles with one ventral aesthetasc 
ar base of each of last four articles. 

Antenna 2 (Fig. 5), article 1 of peduncle as long 
as wide, article 2 almost twice as long as wide, twice 
length article | and ahow + length article 3; 
flagellum only slightly longer than peduncle, of 
seven articles. 

Upper lip (Fie 11% slightly wider than long, 
apically rounded. bearing numerous short setae 
distally, 

Lower lip (Fig. 12): inner lobes vestigial, outer 
lobes subovale with setose distal and inner margins, 

Mandibles without palp; left (Fig, 9) with incisor 
of seven tecth plus one tiny protuberance, lacina 
mobilis of five teeth, spine row of three feathered 
spines, molar trithrative; right (Fig, 10) with incisor 
of seven tecth, lacina mobilis of four teeth, spine 
row of lwo feathered spines, molar triturative with 
one long feathered selit 

Maxilla | (Fig, 7 outer plate with nine vomb 
like spines apically; inner plate very narrow with 
two feathered spines apically. 

Maxilla 2 (Fig. 8): outer plate slightly longer thin 
inner, selal row restricted (a apex; inner plate with 
one large seta an inner margin about 0,6 from base. 
seral row apically and along inner margin almost 
Lo large seta. 

Maxilliped (Fig, 6): inner plate reaching extremity 
of article 1 of palp, rectangular, width aboul 3x 
length, with Ihree sloul leeth apically, Ihe inner ane 
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vý 
Figs 3-12, Phreatochiltonia anophthalma gen. et sp. nov., holotype ©. 3, lateral view; 4, antenna I; 5, antenna 2; 


6, maxilliped; 7, maxilla 1; 8, maxilla 2; 9 & 10, mandible, left & right; 11, upper lip; 12, lower lip. Scale bars = 
0.5 & 0.1 mm respectively. 
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smaller, few feathered setae apically and along inner 
margin, outer plate ovate, reaching 0.75 alone article 
2 of palp, slightly wider than inner plale, bearing 
several setae apically and alone about distal + mner 
margin. palp article | with oblique distal margin, 
length outer margin about 2.5 « inner: palp article 
2 slightly broader than Jong, slightly expanded 
distally, as long as outer margin article t, bearing 
group of serae on inner distal corner and along 
distal 2% inner margin; palp article 3 about as lone 
as broad, slightly expanded distally, as long as 
article 2, bearing close-ser setac on inner distal 
corner and for about distal 15 inner margin, several 
setae on outer distal corner and outer "4 distal 
margin, palp article 4 small, conical, width +: 
length, slightly less than W article 3, four setae 
terminally; dactyl sharp, slightly longer than article 
4. 

Gnathopad | (Fig. 13): coxa width 0.8 « length, 
slightly longer than article 2, anterodorsal and 
posterodorsal comers Slightly produced. distinctly 
wider proximally, anterior margin little longer than 
posterior margin, distal margin evenly rounded with 
several evenly spiced setae; article 5 length about 
1,2% maximum width, posteradorsal lobe with 
cluse-set row of eight stout, pectinate spines; article 
6 (trapezoid, half as long again as article 5, slightly 
wider distally, width about 34 length, posterodisral 
corner will two saul spines on either side of dacry!, 
several long sctac on anterodistal corner and on 
posterodistal Jobe, several small setae on distal 
margin: dactyl slightly shorter than width article 
6, Miting neatly against palm. 

Gnathopod 2 (Tig, 14]: length about L4s Gl 
coxal sil] length more chan 3= width, little shorter 
Than ocoxd; coxa slietnly longer than wide, about 
OBR» article 2, distinctly wider proximally, distal 
margin evenly rounded wich several evenly spaced 
selas; article 4 with right-angled bend; article 5 
small, withour pectinate spines; article 6 little 
shorter 1han article 2, length anterior margin 1,2x 
maximum width, postcroproximal corner forming 
rounded labe, palm oblique with numerous spines 
of yarying lengths on either side of cutting edge 
followed by shallow groove for tip of dactyl; dactyl 
claw-like, as long as anterior margin article 6. 

Pereupod 3 (Fig. 13): slightly longer than G2; 
coxal gill length 2,5 « width, little shorter than coxa; 
coxa like that of G2 but slightly larger; article 4 
length 2% width, about 0,5% article 2, anteradistal 
comer produced; article 3 length + article 4: article 
f about as long as article 4; dacty! length 0.5 x 
arlicle 6; all articles sparsely setuse as illustrated, 

Pereopod 4 (Fig, 16) slightly shorter than P3, 


otherwise identical except for coxa; coxa distinctly 
wider than tong, wider distally, anterior margin 
straight, distal margin evenly rounded extending to 
small posterodistal lobe, posterior margin with 
Slight indentation but without proximal excavation, 

Perepod 5 (Fig, 17); length about 0.9» P4; coxal 
pill nearly twice as long as wide, as long as article 
2; coxa width about 1,5% width article 2, length 
anterior lobe almost "4 width coxa, length posterior 
lohe D.6% width coxa or 08x length artele 2; 
article 2 slightly longer than wide with typical 
expanded posteriar margin and posterodistal lobe 
reaching to about "4 article 3; article 4 length 1.3x 
width, % length article 2, with posterodistal corner 
produced; article 5 shghily longer than article 4, 
width about 12 length; article 6 length 1.3» article 
5, width 14 length: dactyl length about 14 article 
6; all articles sparsely spinose as illustrated, 

Pereopod 6 (Fig, 18): length 1.44 PS; like PS 
except for coxa} coxa almost as wide as article 2, 
length anterior lobe 14 article 2, length posterior 
lobe 34 article 2 or 0,8 width coxa. 

Percopod 7 (Fig. 19): longest pereopod, length 
about 1.2x Pá: like Pá except coxa is sem|-cireular 
and lacks coxal sill, width 1,4% length, and article 
2 posterior margin 14 distinctly serrated above 
wsertion of setae with acute proximal shoulder. 

Pleopods (Fig. 20): all unmedified (cr. 
Chiltoria). 


Uropod 1 (Fig, 21% length about 18% UX 
peduncle with small spine on inner and outer distal 
curners, and three large spines on «dorsal outer 
margin; rami equal in length, about 35 peduncle, 
outer ramıus with two large and one small spine al 
lip and one large spine medially on dorsal marein; 
inner ramus with two large and two small spines 
al lip and one large spine medially an dorsal 
margin, 

Uropod 2 (Fig. 22]: peduncle with [wa large 
spines on dorsal margin, one medially, the other 
near distal comer: rami subequal, as long as 
peduncle, outer ramus with one latge spine 
terminally, one small spine subterminally and three 
large spines on dorsal margin; inner ramus like outer 
bul inaddinon a row of five small spines, adjacent 
to larger spines, on inner dorsal margin. 

Uropod 3 (Fig, 23): one-articulate (rami absent), 
almost Y length telson, rounded In cross-section 
wilh one (right) oc two (left) ouler and one short 
inner sela al tip. 

felson (Fig. 24): entire, subrectaneular, length 
about % width, distal margin slightly concave with 
two small setae at cach corner, 


Figs 13-24. Phreatocinlinasa onopArkalma gen. c sp, novu lolowpe o, 13-19, gnuthapuds L & 2, perenpols 3-7: 
bar 


21, pleapods 1-3 (feathered setae on 2 K 3 nor shown 21-23, uropods 1-3, 24, telsan. Scale 


= 6.2 mm. 
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Description of allutype: Female 38 mm, 
avigernus with 28 eggs in brood-pouch, like male 
except for the following 

Antenna 1; flagellum length 1,6% neduncie, of 
sight articles with one ventral acsthetase ar base ol 
each of last three articles. 

Antenna 2: Nagellum length slightly more than 
1.3% peduncle, of six articles. 

Gnathopod | (Fig. 25): article 5, posterodistal 
lobe with close-sel row of nine, stout, pecunale 
spines; article 6 more rectangular, width ahour 0.4% 
leneth, stout spines on pasterodistal corner either 
side of dactyl slightly larger; dactyl a little longer 
than width article 6, 

Gnatkopod 2 (Fig, 26): like G] but length about 
12, GI, and article 5 posterodiscal lohe with close- 
scl row Of seven, sloul, pectinale spines. 

Pereopod 3 (Fig. 27): length about 1.2% GZ. 

Pereopod 4 (Pig, 28): coxa slightly wider than jn 
male, length only 0.8x width. 

Pereopod 5 (Fig. 29): coxa slightly wider than In 
male, width about 1.8 width article 2: article 2 
with small posterodistal lahe: article 4 slightly 
longer than article 5, 

Pereopod 6 (Fig. 30) and pereopod 7 (Fig 31); 
as loc holotype, but article 2 slightly narrower and 
with very small posteradistal lobe a. P6. 

Dostegites (Figs 32-35): on coxae 2-5, all with 
curled margıns and numerous small hooks, together 
forming tight marsupium. First is heart-shaped, 
Slightly shorter ihan G2, leneth Lx maximum 
width; second is Irapezoid, length 0.8% P3, 2,7% 
width proximally and 2x wadth distally: third is 
similar lo second bu with concave posterior 
margin: fourth is subovate with very convex anterior 
margin and oblique distal matgin, length about 
06% PS, 144 maximum width, 

Pleopods, uropods and telson as in hololype. 

Enúvmologv The specilic name anophrkalma 
refers to the absence of eyes. 


Variation 

Apart from varialions due lo size (e.g, number 
of flagellar articles of antennae), paratypes and 
other material examined was remarkably similar ro 
either the holotype ar allotype. Minor differences 
nored were as follows. The number of 4esthelásc+ 
on Al varies with some males having an additional 
one (live), and some females an additional one 
(four) or rarely two (five), In the male paratype 
(SAM ©4330) and also the larger male paratype 
from the AM collections (AM P40445) G2 Irom the 
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left is noticeably smaller (han from the right, in all 
other specimens homologous pereopods are of 
similar size, The spination of LI1&2 varied slightly 
with a few specimens with more or less spines 
(usually only one, al most iwo), In oné specimen 
(female), from spring ES, U3 from the right is two- 
articulate guniramous] as found in Austrachiltonia 
australis (Sayce, 1901). Oostegites of females vary 
considerably in size, but are expanded, as illustrated, 
in ovigerous specimens. 

The possibility that speciation may have occurred 
between springs without any obvious morphological 
changes was considered, and specimens for 
allozyme electrophorelic analysis were collected 
from springs Db4 (type locality), ES and Ga4. A 
preliminary analysis of this material using methods 
outlined by Richardson ef al, (1986) indicated fixed 
genetic differences of less than 10% (for 16 loci), 
thus supporting the morphological evidence of one 
species with little variation, Given these results, a 
more detailed analysis was considered unnecessary. 


Discussion 


The new species described here closely resembles 
an undescribed species that | have collected from 
springs švattered throughout the Flinders Ranges 
in northern South Australia, sym natrie with one or 
more undeserihed Crangonyctoid species. However, 
this other species as nol desenbed here as 
considerably more work is required (© determine 
whether or nor one of more species are present, 

Phreatochillonia anephihalma has been found 
only ina Few, relatively cold, seeps amongst the 100 
or 50 springs and mounds known as Dalhousie 
Springs, most of which were sampled in 1985 
(Zeidler & Ponder 1989). Many of the active springs 
at Dalhousie are warm (> 30°C) with large 
outflows (Smith 1989), and since freshwater 
amphipods prefer cooler waters (Barnard € Barnard 
1983), U is not surprising that no phreatic 
amphipods were found in these springs. However, 
a species of Austrochilronia was found in two of 
these warm springs, but only amongst sedges along 
the edges of outflows where the water was 
considerably cooler (Zeidler 1989). 

The habitat of E anophrhalma is very restricted 
and animals were seen at the surface, burrowing in 


and out of the substrate, only near points of water 


discharge, or were found under plant debris nearby. 
The species was moderately abundant at most sites 
except springs Cbl and C2, which had little ur nu 
surface water present. The habitat at the other sites 


Figs 25-35, Phreatochiltonia anophthalmo gen. el sp. now, allotype 7. 25-31, pnathopods | & 2, pereopods i 7: 


32-35, nostegites from gowa 2-3. Scale bar — 0.2 mm. 
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was very limited, consisting of small seeps about 
3 m long by 20 cm wide, and only a few millimetres 
deep. At Cb! one specimen Was collected incidently 
wilh hydrobiid molluses in May 1983, frum a small 
shallow pool on the top of the mound, In 1985, (his 
spring was completely dry, but two specimens were 
collected from a mop trap placed in a hole dug to 
the water level, adjacent to the mound. This 
evidence suggests that these amphipods are 
essentially sublerranean in habit and are only seen 
at the surface when underground water pressure is 
sufficient to breach the surface of the mound. The 
notion that these animals, and perhaps others, 
inhabit the cool interstitial water beneath and 
between mounds is an interesting prospect that 
needs further investigation. 

Factors that determine the distribution af this 
species are unknown, but since the habirat appears 
very limited, it may be more vulnerable to external 
influences than are the habitats of larger springs. 
Presenee of surface water is probably unnecessary 
for the survival of the species (eg. al Cbl}, and ún 
a brief visit in April 1986, all habitats had 
contracted, animals were difficult to collect, and 
hall of the habitat of EA had dried up. However 
when surface water is present, they may concentrate 
at the point of discharge 

Nothing is known about the lite history of this 
species, but of the 366 females collected, 97 were 
ovigerous, and recently hatched juveniles were 
common. 


One can only speculate as to the evolutionary 
origin of this species, but its occurrence at 
Dalhousie Springs on the edge of the Simpson 
Desert may indicare that it is a descendent of a 
species which was more widespread during a time 
when central Australia was much wetter than it 15 
today (Krieg 1989). The phreatic habit having most 
likely evolved jn response to selective pressures in 
an arid environment. 
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